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(54) LIQUID JET RECORDING HEAD, PRODUCTION THEREOF AND PRODUCTION OF SUBSTRATE USING 
LIQUID JET RECORDING HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inexpensively provide a substrate for a 
recording head high in reliability and the recording head with a good 
yield. 

SOLUTION: A liquid jet recording head is obtained by forming 
electrothermal conversion elements, function elements for driving the 
electrothermal conversion elements, the wiring electrodes connecting 
the driving function elements and the electrothermal elements and the 
protective film provided on the wiring electrodes on a substrate by 
photolithography and film formation. Each of the electrothermal 
conversion elements is a heating resistor composed of a material 
selected from a group consisting of Ta N, HfB2, poly-Si, Ta-A, Ta-Ir, Au 
and Ag and the protective film on the heating resistor is composed of an 
insulating compd. accumulated so as to successively become higher 
density from lower density. The protective film is formed by 
accumulating an insulating material on the electrothermal conversion 
elements or wiring electrodes while the temp, of the substrate is raised. 
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[■**i] r&w<r>mmi~mmztiz®**)i>**§& 
£.-fz>n%.®&mm?k. amaaaaa^aa-f * 

HEBfinsft*?* fc i*asBffiaaa-t a>aaai*» 
aaa«i=j&iHiJfr&s^a(=fti+Tffia*<a*i=a< 

[a*^2] aiaaaaaaa^i** TaN^ss* 

aaaa****"**®^* 1 -)* MIST a N<D*&J$I*. 

^e;ufifiJt1?N$S*i: LtT aA<1 . 9-1. OT?fc 

[a*S3] aiHsaaaaa^-i*, TaNicftx.r 

HfB2, Poly — Si, T a — A I , T a — I r , 

AustiiAgo i vr*ifrfr e. # 5 fsssftstat* * a-r a 
* <o -e & -a c t £ £ 1 w#js 1 1B® <d attaae 

*tf -a aaaaa*^ t samaaaa^ £ais-f « a 

affl*«6*^t, aaaaaaa*-*aEBa»aaa 
«aa£. *»*l=»rt-r**(**»B«k^v KfflStt 
HtTiE£t*<DjgJ£ * ± If tc *< 6 MB*m *ttGma*a& 

©aaara. 

[i»*5i5] aeawnaAxai=&i?«si*a>aa 

#wt»fBfi^'> Kasaaa&aa. 
[a**6] aEaanaax8(=£(-r«Si*aaB 
±**aatt(=fT 5 C i: &&&k-t «a*a4fBB0>a 

[»**7] 2 O Ot!~ 3 O OtroSftStrSSIft 

aaa*xttaa««-tf=*«*t»£a» Lrffissaro 

o°c~4 o o°c0S«:iajs-c-* &i::aa*ta**aLT 

Maa** e. * isaa $w*f&-r * t *a* & * 
a*a 4 Jtt^ l 6 © i^-r^KEaroattaatEa^ ? 

Kffl**®a«#tt. 

[M**6] »a««>*a3s»^x-7cvDa*fci* 
a. 

[M«9] lHrE«gB*<S IN, SiO, Si 



02 , SiON, PSG, BSG, BPSG, Zr 
02 , A I 2 O3 , S i C, Si *j<fct*T 32 O5 frh> 

**4 «ti* l 8 <Di^-r*t*M=E«<»ai**»iBa^*y k 
aaaaaaaa. 

m**i o] a&aaaa^t, aaaaaaa?- 
Kasttsaitfe&tMaiBa^? K©aa*ai= 

*a*a*Lfca. «Pfi¥i#t*l»LtlWB»S 

aaa* «a«f zzk&&®k-r$> m #mmmm^ v 
Ka«**«r**a«a«i^'!' Ka>a&£&. 

^aa* -saafflaaa^i:, aaaaatta?£aE 

iz&ifztizmmmt. «a«i=aaLTa(*aaca 

»*±i=ffa-#-*-f >*tta»ftaxai:. *at?a* 

aaa{*a*jae^'y Kaat*©aaxa*^ *{*aa 
* .tif -caeE*«mJ:KttG***rft* aa-r « c £ 

atrsaaaaEa^v K«>a»ar». 
c»*ai2] aaxaj&t. a#aa*aa»i=±if 
TEaaa-ti=««*m * aa-r a*©***;:*** 
at-t-sa^ai iB««&«*Mt*aa^* K©aa* 
a. 

[■mi 3] a«x8*<. »*aa*a«wi=-tif 

a£-*--6»#ai ^ E«a>a#ai*ffia^-v K©aaa 

[^14] aaxa*<« 20 o~ 30 o-caaa 
aaTJEaBa±i=aa*t***a i,r««««>aa<b 
a*a»&«s*a«a*»aLfca. *a.ti=3 so~4 

0 o'croattaa-c* 6i=a«*ta*aaL-c«nE«a 
a«>aaftaa^&<t*«B««k y taaa©»«ft^ 
a^e.'EE'SaHBs^a-r^t.ro-cfciwt^at-r 

a-N-y K©aa*au 

[»#ai 5] aaxg<j3«6aa<»Jta*<^7Xvc 
v d m * fc (* x / * * ^ 1 = <k -5 1 -e fc -s c t s a a £ 

Ei^-j K«>aa*a. 

[«#ai 6] aaxar-aa*^i>«saA<s i 

N , SiO, SiON, S i O2 , PSG, BSG, B 
PSG, Z r O2 , A I 2 O3 , S i C, Si, Ta2 

1 1 \z&m<j>m&mm%zm^v K©aa*a. 
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[BHaPttttKH] 

[0001] 

mwoym-t z&ffiftm *»bi** m%®&&m*t 

IcBBaFtiSBB^? KBaMfrtB^fcEB^? K0B 
[O O O 2] 

[ft*<Dj£flJ] EB^y K4>flMtf*BBBKBB 

U BBBBBB^fc h5:/S?X*7L/-fMfl>»«*7 

[0 0 0 3] litLfc^*; K«^lc»L-C#It**t4« 
fia>«Bfls. **lM*B«xBT?£-r**fta>«Bfl:. 

W^Lt, WBBBB5 7-7 2 8 6 7#^«(Cfcl\rffl3E 

±l=BC+fcEB^y F^nO^vx'v hEBSB 

[0 0 0 4] Hi li±i8Lf:«*:<l:5IB8A'y KfflS 
#<3)-9#$St»S0tft5o B*»»i 8 0 11** 
ttft*>ij3>A^&a4*»(*»tt-efc4 0 1 8 0 4liN 

fi*SM*a>xeai*->-v;i/fH«, i si i i*B7MBB 

fi<DNl*39tt:a)*-5 7*3^^ 180 5 

(i PSJ^at*^— i 8 1 0(2K?»WXSN£ 

>S/X**»f«L-Cl**. 1 8 1 6t*BBB£J:tfBB 
S&lgJf £ LTOi1ky'J=i>i, i 8 i 7 ii^gftStn; 

i, 181 8l*TJl<£ (A I ) (D&WLWm. 18191* 
&mmt LX0>fflt*> U =l >JS. 1 8 1 2 I* A I (0=3 U 
1 8 2 0lt«BB^Lt©Ta 

ZZT?I*1 8 2 2*t«»«i«:*o £0>»<*±ICX«L 

BBaWMfcaFfiTEB^ K*B*r*. 

[0 0 0 5] 

ft«a#B*i"C l*«£l*liX.. ifi^EBBBKWLTB 

«pxnt. »»«t**a*r*fc«>i=f**«*»«>* 
[0006] fls««tt**-r*E»^^ k 



[0 0 0 7] fi|3*>. ftXAMBl 8 1 6. filBHl 8 1 
SECVD, PE-CVDS^300-450 
°CT?PSG, BPSG, SiO, S i O2 , Si ON, 
S i N»-e»J*LTl*fc. -C0;^gt?l*. A ! ^(BIBIS 

fcfftf*l*A I *00£«<D»je I6g£*2x/m 
BS<Dt<D*<*L0 JfcftU :(DtP'^1 1 

Ol, 1 1 0 2(Dl3filC < fcy«*liBjaSffil 0 5RSH* 
zn^^iBSS^T aCD^MJI (BX.KB1 (=*t«Bi 

1 8 2 0#JE) tfttBU Bft*ftjWEcy#By**« 

[0008] -tCt?. *&PJ#I*. ^7X7CVDSfc 

j: xf**s v * miz * zmmmmzts it « t p *v * a>j£g 
^fflflj-f * c <t t?£<*<&^s y jWru-t « &ba l/=. 
[0009] _**wo[)att(*±aLfca«ttBB*»» 

BJc*a*««*t?*« y a < a«-r * c: 1 
[0010] 

[»BS»*-r*fc»0>¥«] **WOB»^^ KJHB 

{*<D»a»ai*. 7* hj vy^^-fic^y. masft^ 

BBBBBBB^^BBBBBBBB^^ftBtt-r 
£EBBBJ:. KEB««±l=RC+&*i*BBBt. * 

»*i3»*-r*EB^^ Kffl»(*o)Ba»aicfit^r. 

*riwrEEB««±i::WEBa»*t**«-*- « c t t * 
y*EBBB*»*r*ct*t»Bfc-r*t©Tf*«. 

[001-1] co>B. ifEii©«Itf©»tlftifc 

2 O o°c~ 3 o o °C0>$EBI £ L. na~e0>&ttBftf±« 

<i*. «a75(D*i*a*3b«. 3oo°c-efcy. kb-t?© 

[0012] *fc, ^E«^mi*. SiN, SiO, s 

i O2 , S i ON, PSG, BSG, Z r O2 , AI2 

03 , SiC, Si, T a 2 O5 A^&BfiBR**t4 0 
BU «BT?»B*3h*«BB4:BB-e»B**i*«B 

KB^BBBABBB&tt. Ktllffly ftxS^t 
(c<fcoT-B0>«BB4:L-C»B-r*Cfc3i«-e*4 0 - 

nb-)i<D«SKi*. «EB*r»©±T«>B**3b#4 f 

^Ift6r*&^o BBBBBBBiBBBBBBBfc 
I*. **a« **^i:±lf 4 c J: o THftBB** 
Wlcfl^jg-r * c *<"C? # So 

[001 3] *BB©EB^v KfflSftcDBJ&S' 

ai*. BBBBBB7&* SBSlSiaeglB^SffiB-rS 
BCDBBB«BBTfc**-r*EB^^ KfflS(*<DSiiS 

lc*ypB*»#B*»*U SPM¥®{***iJfflLr 



(4) ftfflW- 9-7 09 7 3 



[0 0 14] *felC s *fgl?Ba>E^'V K(DS!lit7J>£ 
ftaats LTEa^-v Kffl»(**ff«-r 

EE«t^-v KfflSi*<OfflljSxe^ S<*aa*ttafr€> 

aai=aawi=**iM*aatti=a*.TWEaaaa-t 
* y mm* a c t ic* y aEaaasnMH- s^axa 
[0015] cc-e. ffirls«siift«ft*-?-i*T a na^& 

=EJUnS.t£-CN$:&mt LTT aA'1 . 9-1. 0"Cfc 
y» fc<&lM±. T a N Icftx-T H f B2 . Poly-S 
i, T a — A I , Ta-I r, Auf fcliAg$ffl^T 

[0 0 16] *56WC0S«:fl)t!3t^^l:«fc*itf. SSAtt 
i=a*u i^yiiLinxe,4x-s>s»arSi-3i<. -<>£<d© 

[0017] ^aBaca^? Koaaaai^* 

*itf, ffiST?0>«aB*<-SA-&fctf>l=* M-COCV 

So 0 2|C^$^,^<fc5(-t 1 1 0 1 , 1 

1 0 2<DIH[!blc<fcy«jUiE»m«l os^ctib© 
lEHSii: T a 0><SaRA<5S!ifc L, iUfP^SA^C y £B y 
tfaTffcCifclfcC. Ei^vK«Wy 

[0 0 1 8] 

[0019] [H«A] ®3{zmZtl%m®t&iii&-<I>®. 
l*&sh.Tl**aa«tt*±JS. &J:tfd>tt < t *»E»<^ 
-V KrtflM >?A<3fch.-&t L < l*»a"*"*a*TI=Bl+ 
6*ifc«*±i=tt, a*. #«JijWfti+6!liri»*. c 

mtoiz&m?ztmz % sac-cficMME 
mn<ofi«6J:tfMU. Rfcaaaanou— * 

*»JtU J6M»iMii>iBU £*U=aa 
f * = tie* oTiBc 5m@<01$M*Bfiit-r SfcttKlS 

[0 0 2 0] frlB«a®tt, aif&*l««ai=J:oTa 



***i*W1t*«**aiS: y . «*.«af*ffl«±i=i3ivc 

I*, (l)K»1£. (II) W-<>-91±. <MlM>*a 
SRSJttt, (IV) S»e#14. (v) |Wbl»Jttt. (VI) 

*e«tt*j*t; (vii)wa«tti=«4i-ct**ct4«»** 

-f aai&Jhtt. »-f>^tt, *&Sg1xfc<fct/ 
Baattl=l*a#a*i-Cl»* c ttfwmztiz,, 
[0 02 1 ] BlrfBOD (I) 71S (VI D© 

ft«aai=J:o-ca***i*att*EiM=ai»*5a* 
<D*m£g#?U *Jh.a<D*m**i=>>5:*a»0>S"CaB 

•ct*. St«aai=ot^ri**i:*y, **u=aa**a 
k<offlo>mmjiw+m=-&<. e&^-v Koaaaaa 

A< y * if <D&5& t> <D(ST I- <fc -5 t «C C t a6«a 
[0022] fte*, c*i*4:l*»]l=, vyu^^'J^-r x 

±i=*a»aajsaaaaa»*raai=»a-r«ai=. 
aaaarcaivc. gtR±T?i*=&jfa>ffsj£±:, »a^4i 
fca<D-aa*©aiiLA<fT«E*5*t, aaa^aa^ti 
•ssa-ei*. ^mmomWL^H^^Wtmt^vy^ 

x?2?« (aa«) CD**aafcEli2itti«i:o-Cl**<D 
■C. C<D«aai=fclt*aaacD«E14 (step c 
o v e r-a g ett) *<15tfc5. 0*y» C<0SMSB 

y. attsKi*re«wa««a£je-TaHfcfc3." * 

*a**<ius»*u^^(=(*. *<D*a»*ai:r» w 
>^©aa4«acy. afta*a*©»a**L<«T 

[0023] c^vcroas^t), «a)l(cot^rl*. s 

»a±aaL»*aa«i**!h.ia±i=*«:^c4:*«*6 

[0024] ^i=f»f^ffl®(cfct^-ci*, -»ni=aTE 
aaafceaomoa LitaaaikaiM f ^**a y a 

i*. aa^ici*aftL-f >-9*(=aj&*±t*i±'f >f 

<7)IE7JA<«T-r*<!:L^aii7J^^bj!)<«gyig*4x, 

to, £*afMi»±a*«3«i=a(+&ih.*«B 
ai=», #i=a«w^ Kuxic^-r^Haattteas 
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[0025] ^CT?. ^7X7CVDSl:J:^S i NfS 

[0 0 2 6] JBMttRftf** ±SeLfc**W=J:«Kfc 
ttX/<V* 'J >yaT?T a N 0 . 8 hex £i&MLTfEj£L 
fee fiKIKjfc<*tt. ft***X#HEJ£*<2 4%. T;U^># 
Xfccfcl/M*^X(D;1-&^<D±EEA<7. 5mTor 

r. ^7$U^DC/^-tf2kW, fc<fct/g«a 
S^2 0 0°CtfeSo E!4(c^(D«E0SEl*^Lfci$®S 

[0 0 2 7] B4lCj3l*T 3 0 1 ?V V 

X&%><> h 3 0 1 IWfiTy**; 0 2 

-tlctgltktu * — fv K3 0 1 &0)MlQttS(=aaUK 
3 0 4*<Sl#-r^Sffi^>/U^3 0 3*<IEIS[£*tTl><5o 

s« 3 o 4 i*2«*;uy 3 o 3 ica y #it &*tfc t— * 
3 o 5ic*y*«*;i/y3 o 3*^LrBfffiasi3jp» 

^+i^>J:5lc^ia^tiTl>5o i«3 0 4«i*-y*; 
h301 #Ji:l*DCa;B3 O 6(C*y«**ttTfcy. 
Z0)1I3 0 6(Diimiz£ yS«3 O 4«i:*— h 

3 o i «^©miwmfi(D«tt«*»ja"c*4*3i=«ija 

Jtltl^o C*lb$-y^h30USffi304i:i 
3R 4 O 6 <tl*TY>/*3 0 9f*Jl:iJ|X§£*U lESSfrT 
fey. CO)f -V >/\*3 O 9^l*^>^3 O 7 ICcfc U 1^ 
ttffliS*U ®t y A*lP 3 1 0^bf^>/^3 0 9ftiZ 

I*. «a«T^=f> (A r ) <hMiSi (N2 ) <DB*#X 
**|f SZt^#-5o ^-V>/<3 0 9IC|*. ^(DflSS 

aja*Bf£a*^tBJ»f «fc«>«>t— * 3 o 8^<ts(tt> 

htt^o *fc. ^*>/<3 O 9<Z>P*3$&IC|*. £ — 
h30l <Dffl**B8H-r* 3 1 1 fitKtt&JvC 
I**. CODS'*?* 3 1 1 l*S«3 O 4±<Dj£Jgtf)jgJS 

[0 0 2 8] Ti<Di!Sl1 0 2, 1 0 3lt tftfft 

mnbrrj:«s i o 2 a. *fc±Ba>s i nsih o 

6 CD±SPlclt+«V tf "r— is a >Jf <D T a B 1 0 7 £J£f£ 

Ltcb<Dx*&z>o %mmo>»A\zit. msiz^omu&m 

[0029] glsicfciN-c^x/xg o i I*, a— 

«9 O 3*l-E»Lfco fit, fc — £ 9 O 41*353$ f 

vmmitmfe&ELmzmmtstitzo 53s«i*3»w\ 

>*««(:: 4 1 OkHz(DR F«JEA<BPJP**fC^X 
/\MIC^^X-7***L. O. 6/lmBl±1. OjfmW 
T(DJgJ50><SSJi^^x/\9 O 1 ±|zif|«Lfco 

[0030] *bb-ci** *«a«izKcr«o>rtBift 



S i H 4 ^S800SCCM, NH 3 ^$7 2 00 
SC CM. IE** 1 . 5 T o r r . £fc. 3 O 0°C1^± 
(OSlSStliS i H 4 ^XJ6 00SCCM, N H 3 
^X$4800SCCM, E*52. O T o r r £ L 

fee 

[0031] H6ic*sBBa>*s»-efc4«B»s \ n<d 
rt«a«(c»-r**««sti»©aK«EJkKb (K b = 

Vb /Vth) 

[0 0 3 2]B»^7K©MMffl*, 1. 2V 

y. fi*<7>i**o££%itLTi. K b 3ia±fe 

I*. EB^^ K4:L-Cffl^«Cfc36«T?*«« £ l J 

«Bte*«a&*fc*>i=(** *«a«i*2oo c cia±^a 
f lu^^fflofco *fc. j&Ba&ft<3 o o°cia±-e 

I*. K b TOL 8J2l±-efc5£t*5. iS«H14<7)fg 

[0033] z^&o>Anaatt#tti*. *i=«a*« 
fey. Bwa^iDiii^a^+dttfctofcashtt*. 

[0 0 3 4] ABBS** 3 5 0°CJ*l±T?l*. 1MB "CUB 
ttS i N«(Z«fcy T a N 0 . 8 hex B**»b*U TaN 
0.8 hex B0>M*»WU MttOllW^SiV 

[0 0 3 5] CUKb] &(c % 0 3 JfjS/fclrfcl-J- 
aiSSJf 1 0 6O^a^lcfctt^T*0)iB3^gP^<D^W 

[0036] @3lC^t£*(Bjf^j£|Zfc^TI*. A I 
*fcl*A I ftft«C**iBI»1 O 50>»«a^ O. 6/1 
mtt±1. O ^ mlUTOiS0)«li 1 O 6 $Mt 

&mmis&xfmmmkLXs secvd, ^7X7 

CVDSlC<ty, 3 0 0TO±4 5 0TOTt\ PS 
G, BPSG, S i O, S i O2 , Si ON. fcJ:tfS 

[0 0 3 7] t C*;b<C<Dft3feftffilCfclNTI*. g!2(C 

l*S«fc5lzfc P V*7 1 1 0 1 tmttlZMZ 1 jtimJ2l± 
2 //mJaTSOP^e^^-r^o ^X*-1 1 O 

[0038] c*t6^i:*fc«ii«a>*«tt^afc 

*y, *&«c±3J|z»fit*ti4i»*^tf-T— va>H<D 
fc«>. tP«^ i 1 01. fc«5iM*0>rx*— 1 1 o 2 

a** **>*£«*!** -f^vi'v hiaassa)fi<a 

[0039] ^|g®iicfci>ri*. itriBUKcicfci+ss 
i NftHBl^o^r. ^-<7)jSK;SSi:A I tR-;9, A 
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[0 0 4 0] 81 l^fet^r. j$M;^SO)^(D i o o°c& 



K£*£«IS;fcttfrofc*<DI*0£Lfc. *fc. MM 

[0041] 
[Si] 







<t>«j»j 




1 


1 0 0 


o 


X 


2 


1 5 0 


o 


A 


3 


2 0 0 


o 


A 


4 


2 5 0 


o 


A 


5 


3 0 0 


o 


A 


6 


3 5 0 


A 


O 


7 


4 0 0 


X 


o 


8 


4 5 0 


X 


o 



[0042] iUy. 1 0 0°C6l-t3 0 CCUkTUBt 
JtW*ff5 4: t p $ Xl*^ -f life* y J** L£ 

frU (EST?**, »J***ifc»** ISHtfJtlgW 

fc, 1 5 CXJlsTF C V D <7>*JifcJu S 
JSfiJWfflSti:*^. ffi^t, A I iEjg<7)t o>v>fcJ: 

T-fcSS i N<Sajf^#-5<Olc»®)tf^ffiSJSl*. 2 0 

oiciu±3 o otsiaT-efcacfcrfffiofco 

[0043] 3>tl=KJtm*2|Siig|C^ltr. 

-E- *t^<DKit»<©/a^;aS * s ^. r «am^)S ^ fT o 

0°C, 2 5 0tfcW3 0 01CtfTOfc, fifclglgSfcJ: 



[0 0 4 4] ^l-fel^T. fifclgSS 2 0 O - 3 5 O t 
ft.5<D(*. 2 0 0°C-&&-l 5 0 O A(DKJ?a>Kii«£fT 
3 5 0*Ct4 5 O 0 AJJI-L8 5 0 0 AJ*lT<D|g 

[oo45] %3b\ W7it2&m&tmizin-t&mmmffl 
y-riibz>> ®7<Dmr'\*. mnrnmrntiz. jasiso«8<Dja 

fi)t*&»i(DSJt£ 3 5 0°ct Lfcic^T?, J£«;g££ 
LOO, -t(D**±6SI*S8!gtLT:^-5, Z<D 

[O 0 4 6] 

im.21 
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JU <±UU 


A 

£-1 


6 


250-450 


X 


7 


300-350 


O 


8 


300-400 


A 


9 


300-450 


X 



[0 0 4 7] C<0 2SK^K(=J:*tlS. SlSPgl(7)fiE 
IM2 0 ot:iil±3 o 0t6lT. ^2KPga<B|j£|gi& 

3?A<3 5 0°CJ*L-t4 0 OtJsTFOBSlCfc P'V^XI*^-f 

[0 0 4 8] C*il*. m2SPgS«>ait^m;SS-eS'S: 
Jg£j£K-f -SEIlc. !&2S:PgB0>j£Kia£«fcyiglMg£ 

[0049] ^nsmsiasi^Lfc^iiattAy^iK 

V h^t-M-f7"fl)^7X7CVDgt^fflLfe 

a — K O * — ;u * -f ^(DtSc^fflSiCCD 4»<Dt?ti cfct x o 
[0 0 5 0] £3181*. s i NjgizK^-rs i o 2 &. 
S i ONI, S i O, S iC, Si, PSG, BSG, 
BPSG, Z r O2 , A I 2 O3 , T a 2 O5 

l^o c^e,<oia^--&t>-t*ro2SPgjS^T?t *i<^ 

[0051] ^mmmmmoM s?x kih^-v k 
i=«k y^rrsc<!:i*#£LL*=t,«>-T?fc-5. 

[0 0 5 2] C<Df8. frS<DXS©S«;Sgl*2 0 Ot 
75M3 0 0°C<7)®ffli: U &K<DX*KZ>£tKSJgl* 3 5 
01C7!jS 4 0 0°C<DmWk-?Z>Z <tA<#* Ll\, -0)* 

-ts& Lfcm®g(c^ c. 5 1 d siti* wiw-r 5 c t *>< 



[0 0 5 3] lslTI=. *J6KO-f>^i?x>v hlS^-v 
[0 0 5 4] @3I1 *f6BJ(cA^i,5IS»titaftA<»il 
Lra)SSC6t|»i®lii-C?fc'5. 

[005 5] -f>7vi7 KJ3g# 1 0 0 

I*. SIIOUI:, -i&KgS&Jf 1 0 2, 1 0 3 #16 
It t>;h.-Cl*-5o cioi^il 02, 10 31*. SggftSta 

so«^t-«be$*i^, mmwf&mi o 3 i*«e«jf 

[0056] ftIIH8$iJi 1 O 3 <0±lcfg8ftStit«:*^JS 
-fS«iriJf 1 0 4*161+. COTffiiaJf 1 0 4©±l:, S 

[0 0 5 7] CO^jSlcfcl^-CI*. 1E*S 1 0 5 LT 

SgSft-f -Si: *€,ICs -f>^i?x^ hlBfi^ 
•y KfflSftl OOdfcl^-C. E«&1 O 5 £ 
*S-f-&BMT?. fill oeJSltSCim^. 
dtfXtffitl 0 61*. -<>$£<Dl$fS4-tf>. >f>?<D;ljg 
(~<fc43SS»*£ifit*a&-5lM*l2t!l1 0 5<Dmi4A?mmW^ 
StSfilSSR&Jh-r^ctlcS-^-rs. fiURJIi 0 6 ±1=1* 

-flftl-. B+VtfT— V3>il O 7*<fg(+f)tt?)o ^ 

li+ve^-i/aVJSI*. fill 0 6tfeS»Statt: 
•V t*^— -> a >fr f>f S-r i> § Wl?igl+ 
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[0 0 5 8] **WCa^&*t**««St*fc«ttfJW« 

sa^^^snisaflBiii^^&s^w tK— 7i<DN pn 

h7>vX$ 18 2 1 $-PMvU=i>St5i 8 0 1 ±lc 
[0 0 5 9] HT. HB*#ML«A«&**flHlcoivc 

[0 0 6 0] gill*. **BB(Zcfcy«Jt**t*E«^«y 

[0 06 1 ] Bft">? K/H*tti L-C 1 80 0 
I*. *ftft*M?**«KfMMl 8 1 ofcBWMI 
•*?t*4/W#-7fi«)NPN h7>^$ 1 8 2 
1 t?Plv'J3>afil 8 0 1 ±(zJ&jaLfc*<D17fc 

So 

[006 2] HMI-fcl^T. 1 8 O 1 »Pi5/'Ja>I 
K. 1 8 02(*««im^ L ^«ia'r4^^C0NS=lU^^ 
HaMML 1 8 0 3f*«fll*^»«<Z)/=A<D PST-f V 
b-va>iM«s l 804!*NHW*i/^« 

«. i s o sitmmm*&mtfLTtz>tzib<Dpm<<-*m 

1 8 0 6l*m*ft$&<»tzlto<DP%LT'( Vis— is B > 
S&««. 1 8 0 7f*««B*^*«*"#-*fc«)«>Nfi3 

u^*aa««, i s o 8i**^**ja-r*fcfta>wa 
SPi^-xia, i 8 o 9i**^#»<&fca&<&iSH£ 

PST-f VU-vam 1 8 1 OI**?Silif « 
Ngx 18 11 fi*?£flt«-r«fc 

»OHMNlaU*>««, l8l2»aW>"< 
-X^IES, 1813ttX5'^SS> 18141*7 
-f V L/-V3>ffitfel)o CCUC, N PN h7>vX 
£ 1 8 2 1 OT&rtSJh/CiSy, 1 8 02, 1 8 04, 1 
8 0 7, 1 8 1 1 ©3l/*iHI*4<l5^*i«1 8 1 
Ot^-Xfl*1 8 0 5, 1 8 O 8 ^*^±IZ^H-T4 
*3ic»***iri^* 0 *T»«Mi:Lt, P 

i7^Vb-va>IMa, Pl7^Vb-ya>« 
81 807, MfiPfiT-f V l/— >a U# 

[0063] :Ct\ NPN h7>vX$ 18 2 112* 
NSal/**ia«*1 802fcJ:i;NSa^$ia 
««1 8 02^LTPl*>Ua>»«1 8 O 1 ±(CJ|2 
rt**lfe200MSNl3l/**1i«181 1t, N 

S3^^tiisai 8 0 2fc<fct;pi^^ii«i 8 

OSt^LtBilNla U^*$l«1 8 1 1 ©flflHlc 
»«S*lfe20©MJPlK-X«*1 808t, N 
ffi=J 1 8 02fe<fetfPl^-X««1 8 

0 5**LT»»*PS!'<— X««1 8 0 8lcgt$ttT 
»*a?hfc*HtNSl5^*«*1 8 1 OtlZ&i) N 
PN h^>vX^<D^3g^*-T43tl<. MSNiaU* 
8 1 1 tlMPfi^Wl 808i:^ 
• K-^*H«i 8 1 2lZ&VmWt£tlZ>^t 



i/X* 18 2 1 icKJ&LT. *F#JMM*i: LTCDPM 
7^V^>a^taffl«1 8 0 3, PST-fVU— v 
a>®iSi 8 o 6 SitfMtPiT-f V l/-> a 
«1 8 0 9 36<**»ril**tr^« 0 Sfc. jSStlf 1 8 1 
7#. NlxW*i/^;i/ffiai 8 0 4, f!Sl18 1 
5^^1/11^11 8 1 5t-{*M(=K(t6*tfc»»»l 
^JSteSJfffflKl 8 1 6^LTPl^'Jai>Sffi1 8 
O 1 ±lCff2/££*l,Tfcy. gSt«1 8 1 7±IC»«**L 
fcffifRSffil 8 1 8 3b<^^f$ttrSSS4S®T*fe4 2fi<7) 
ir5«i8l8' S-ttt-m^-rS-irl^Ay* » 
fEfflSPl 8 2 2*<«/8**l-Cl**. 
[0 0 6 4] TUEEft^^ Kffl<D»<*l 8 0 0l*±®7b< 

j»»{bK*"Cfl^ia$+t4Sf»Si 8 i 5-e«t?nrfc 

4MHK?»64frUl 8 12, 18 13, 1814 
*<A 1 »-e»J5fc**LTl** 0 ttfc* 8 12, 1 

8 13, 18 141*. B8&£tfH9f:ztt:*: (S8M 8 
14, X*I**B8) L-C^-T 

a^(C»LTftS0 (3 0*Ja±7 5*iaT) 
(D«l>fcfliJ® MM) **L"CL^«. 

[0 0 6 5] ItTESftl 8 0 01*. _h^Lfc|gl!)gP (« 
*!*?•) **ti«B»^7 Kffl©Pli/'Ja>lS8l 8 
O 1 ±lz x Z3 U<7 * ■ X^iim^ 18 12. I>7 
^m@1 8 1 3fi<fc«7-<Vt/— >3>tftl 8 1 4*< 
fi2j££*L*:gf&Jf 1 8 1 5T*m-itzt<DV. *<o±miz 
WECVDa, ^7X7CVDS, X/W$U>y& 

*l:*4i/'JaMb*»(DS i o, Si0 2( S i N, 

S i ON^&ttSJMBjMl 8 1 6 3&*»J*2F*VCl**« 
§iil-8 1 2, 1813, 1 8 1 4£ff2j£f &tzth<D 
A I *(*«l*fc«B**1-*fcft. JVIHOtl 8 1 6<7)X 
T^3f*/<U-»tt^«(c«*tr^«<D-C. 1M1 

8 i 6*ffi*«cjt«ur»J»»**5fe*?<ct^«H-c»< 

i«tSCi:tf1?t5o 1FIS1 8 1 6«ff#MlcM7L 
LT. ^ 1,5$ ■ K-XSMS1 8 1 2. i^^l 
8181 3fe^y7^VL/-va>lg1 8 1 4tm%. 
M(c»*U 3b>oBWKl 8 1 6±7?«ftttttEli*» 
«t5frfeO)A I 3F<Z>IESSS«i 1 8 1 8*><|£S£;h,£o 
IP*>. BB8M1 8 1 6*»#«(=MTLLfclftlz. SJ£tt 
X/^'^'J>y$l:«j:4TaNo.8 hex OMMffl*:**** 

ic*y«ia**L*«ftJli 8i7i, J»»a*4tM*x 

ij>^aic^4A i ncDifi^mfiii 8 i 8x-mi& 

[0 0 6 6] IU1 OI*«ft»«»*^-(Oa***tfcBTffi 
Ht?fcy. Hi 1 ttWftJRStSMR^OJt^d^fcsFBIH 

[0067] a i ^ommnmi 8 i si*, a^ic^tu 
x 3 oS3fii±<Diat^fcgf««5®-efc4x^i;§ij (Scttf 
flsneit) 18 18' *wlti** 0 ^^>(c. hi ic^-r 

mSi»£&*^<0!»ftfflSS 1 8 2 2 JllCl*. 'J 
>ifa*fcl*C VDSlCctotS i O, S i o 2 , Si 
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N, S i ON, S i C, Si, PSG, BSG, BPS 
G, Z r Q 2 , A I 2 O3 , T 32 O5 <D«SJg 1 8 2 
Ofc^tfT a HCD^SiSBS 1 8 1 6*<Jf FS^I 819i- 
frtfitzWHI **lXl^&o 

[ o 0 6 8 ] $ t>ic c<ds(* 1 8 o 01*, lestm® 1 

8 1 8<DX-yi?SB (3=fcUMM653p) 18 18' (011 
a U<7 $ . X#ffi®!® 18 12. X = v $ Bft 1 8 

i afc^^viz-yavifii 81 4<ox-;/e;sB. 

55«ffi<DflM*t.* 08, 01 2lZ-t*l.^T:-r<fc7lC. 
|E*!M£<Dt— / i: o T 0* -5 C t X' $> 
[0069] mi rosaiMi 8 1 9ICteltSX^ 

/ < b— 1 ® a r a»ic-r •?> - i: # -5 fc 
to. mi o&mmi a i 9<7»5$$-x<vvaBi 8 1 8- 

©«M**««l*S1I«Sfc*«fcy : fe»< (mi*. 0. 6 ju 
mlU±1. OtfmlUT) tliCiA'ftfc. -t<D«S, 
tfett^SB 1 8 2 2 T!lt£ Lf=S»x^.;u^-^3ai^6<il-A^ 
otitic >f v^lcfeS-T^ctA^^S^ttir, mi 
<&#SJgl 8 i 9£fiSJIfc-r&gSa>xvu— ^-f h£&2 

[0 0 7 0] JfRSH&i 8 1 6. §SM1 8 1 9 

lff7'7X7CVDifc t |:U:x/<-yiiai:J:y S i O, 
S i ON, S i N, S i 0 2 , S i C, Si, PSG, 
BSG, BPSG, Z r 0 2 , A I 2 O3 , Ta2 O5 

0 0°CKi±3 0 0'CJy.T(0'l£;ST?^g5?-l+f=^ -e«>±. 
l=. ££|C3 5 0°CIU-t4 0 0°CJirF<©;£g'CflS<D±Jf 

LfclW*©ia**W*l**fM!#**fc*K fit*. A 
X.l*2 5 0^ClJLt4 5 0°C6lT«)jafilEH'CfiRM*l=» 

<t*aiai»i.©#«w=HLri*, x (mmmbbi) 

[007 1] 3fcl=. ±3ELfe«J*(=J:«*1!ft*7- (IS© 
[0072] H3lt 11 ic^LfcSftl 8 0 0©S& 

»wr * fctow«s0t? &«. 

[0 0 7 3] ccfli, 01 fc<fctf0l 3iZ7jk-?£o 
|z. ■ X&»S«1 8 1 2tfi*f'(*—F<D 

7V— K*W=»J6U I5'^lil8 1 3lfi*<(it 
— K<D* V— K«ai=»J6L-Ct»*. SO*.. ■ 
7.*S«ffi1 8 1 2IClEmte<DA-<7X (Vhi) £ 
EPJjD-T-5C<!:lc«fe Us -t>)l> (SHI, SH2) rt(DNP 
N h7>vX$A^->t>U A-r7xm3lEA<=3 
5«ft3Kfe«fetJt'<— XtSfcLT, 15-^181 8 1 3 



mzLtz&&. VAMKlMt?- (RH1, RH2) <Dtft 

«> tt±A< y fc cfe tfifcTjb* y t <t y . Bijaissa 

ySSLfc'T >^(Dthtii^tf 5 C^A<T'#f=, C*xl*. 

< . h 7 > v X * 1= fc (t £ d>» * -V 'J 7 0>»« L * 
fctox^ >v * < &±A< y 4#14jb<<fc < <c* c 

[007 4] CCTJI*. 7^V1/->3>1S 
1 8 1 4$ffitfefSCi:lc«fey. «1Tf -SffiJ<0-fe;i^<D 

[0 0 7 5] c<7>£5#¥®*M£Sl::fcl.*TI;fc. Nl3 
U-J^Sj&^SEI 8 0 2(DaSSl x 1 Ol8cm-3jy± 
k-t&Zt. PM*— X^JSl 8 0 SG>m&$: 5 x 1 0 
14 C m-3jiii5x 1 o17 C m-3JilTi:-rSCi:. $bl: 
I*. SSS^-Xflia 1 8 0 8 tlgifflS ^6S0>®« 

I*. NPNh7>->X$^f>Pl-> l Ja^Sffi1 801 

[0 0 7 6] |tfl5Sf*<DiKSl^aicoUT*e,ICP2E-r 
[ 0 0 7 7 ] 0 1 3 1=1*. 2 O<0^3it*:«^^ (-t* 

tetik&m^-tftc kz.t£i 28 eomasfeSE^TicMss 

OmmiS&S^^-RH 1 , RH 2<DUmizr>\,^X^M-t 
[0 0 7 8] «m!»3E^m^RH 1 &m®?Z>tztb\z 

1*. £-rx-r -v^>y«#G 1 1=* y <7}\,-y<Dmw.& 

t+ZH&k tt,l=. X'(-yf : ->yffi^-S 1 1= * y waits 
^Sim^RH 1 A<S#?**T-5o -TS.!:. h7>/X$i 
ffi.O)94'%' — K-b^US H 1 l*IE/<-< 7-X$^.affi*<«*p- 
^ft-CSfttfc^&ift^RH 1 ttfltft-Ti). C<0tftx^.;u 

ffi □ <fe y -i ^1 ^tttB *1±-iio 

[0079] mmz\ mm.%i$z&m?-RH2&mm-?z> 

#S2l=«l:ymtvtS^^RH2$M«?Lr, 4f-f* 
- K4z;US H 2 £iEmumti5»£g^l=B3S£«SIS-r 

[0080] C(Di#> Pli'Uai'if 1 80 11*7 
-fVU-/a>Sai 8 0 3, 1 8 0 9£3>l_Tl£ife3 
;h.Tl^&„ ^©.fcaiC^^t*^ (-fe^) 07-fVI/ 
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-V3 >Hi3l 8 0 3, 1 8 06, 1 8 O 9 *><I£M £ *l 

[00 8 1 ] LT«J&£*lf:rS<*1 8 0 011 01 
4, gll 5\Z7jkLtz£?lZ^ mUHDZittin 2 0 Hzmm 
>*B2 0 6*»jar*fcttOB#tt«»ftiffr 

S^«2 O 5fc*<»U f*l*&*iT. <f>9 3?x?hBB 
SaofiB^'y K2 o 8 i:t4wiA<t#4, CO) a 

-f»«*P2i i >^36<i*3»a> 

AliSl2 1 0^BA&*lT«"i'>*B2 0 

*u *o>tttt-ean* i8oo <D®ftm& i s 2 2 $ggm 

So 

[0 0 8 2] ^fc. ±2Lfc^t-K7l/^ttt6 
[0 0 8 3] EB£B<DA&a«:. »HK{b*5<fctfK* 
*S&(c«BU «*0>J:l*BMSfT?fca&d>«*12rF 

[0 0 8 4] &B£&ttfl>BB£*i«B£J: 

BSl**fc»a>*WJE'W#-7 h^>S?X*C:<fcy« 

[0 0 8 5] ^blil^lt -««CBi-CMO 
stt«iWI*fc*¥»*a«l=c*: y S i BBCiBB* 
*u -cps i B«£B-4>B«l=£&r=BfFBB*<B£ 
£ftS Q 

[0 0 8 6] Bi 6(c s i«T«iKt**5«iL 
fctt<D«*»«fBB**-r. 
[0 0 8 7] PSlftO)S iS«240 1lCAs?(DK 

*U»AU Nfi^l2 402jMU ±B(CNS! 
ie^^rV^;H2403$5//mJii±1 0 // mJUTCD 

[008 8] *fc. «HBxe**S/^;UB2 40 3ICB 
«<D*«tt*»AU PlOi;W2 4 0 4$Mt 

So 7* h'J vy?7-f ir BMbtKtkdS J: iX-f * 

> ^ >-x-v a >^<D^«%3iA »B y S LT N H 
t^^rV^HW:P-MOS2 4 5 0, P^xMI 
Jg&fCN-MOS 2 4 5 1 tfmf$L£*lZ>o P-MOS24 
50fc % <):lfN-MOS245 1lt **L-?;|l*Sft5 A 
0>y— bWmm 2 4 1 5^Lt4000Al^±500 
0 A6lTa>J»*«CC VDat?*«Lfcp o I y - S i \Z 

<k«y- hiEj®2 4 1 5*5<bi;Naft*iM*pa!a)^« 

»*A«LfeV-X«2 4 0 5, Kl/-f>fW2 4 0 
6^T?1S^*ttSo 



[0089] /^-h7>vX^/j:4NPNl 
h7>vX$ 24 5 3ll *l*y*«*»Afc«fct«tttt 

2 4 1 1 > ^-X«« 2 4 1 2 . I5'V$ HJ£ 2 4 13 

[0 0 9 0] 6B?M!*« 5000Att±1 0 0 

00 AfelT(Dl*(D7-f-^ KBftlc «ky. KlbB^B 

^S2 4 5 3SMU «^#B**tTl*«. C<0^-< 

-;u KBIbBtt* f»f^ffl$P2 4 5 5Ticasivci*-«S 

<Dgf»Jf 2 4 1 4£LTfEffl-f £0 

[0091] #»W»*a?ttfc«^ BmjRBB2 4 1 

6A<S7 0 00 A(DJ5£(CC VD&ICjcS PSG, BP 

A>t>n>^^7 h*— ;i/*rt-u 1 nmz 4 1 

7 1= «t y eb t<fft>*ix 

[0092] -t<D«. ^7X7CVDa(:<fc4S i OS£ 
CD1RK1M2 4 18*1 0 000 AkLtl 5 00 OA 

iHm 2 4 1 9*»1 O OOA0l*O*^l:^5T 
a N 0 . 8 hex B*D CX/*<y *BfC J: « BBLfc. 
[0093] fltrifiCDSgBBfci^SBC-Cta*^ 
ftlM242 1lt Z^X^C VD|C<£ y S 

1 NIA<2 O 0°CkLt3 O O'CJSTFSScfctf 3 5 0°CJ2U: 
4 0 0 G CISlT<D2SBa«lC«ky. &J1 00 0 0 A(DJ1 

[0 0 9 4] g±Jf IClilt^V tfT— V3 >I2 4 2 2 
A<Ta»-C»2 OOO A<D»*lcJt«**t. KB 2 

4 5 4*iOLt»*t4« 

[0 0 9 5] g&IC^4 O 0°CiZX H 2 SfflS*T?7- 

— ;uaW*>*u mtk^v KB*******. 

[O O 9 6] g&<OT-— ;n8CJ:y, AlirSiS 
:/9XtBBXBB*B*«>»i+***— i>©H*#B 

[0 0 9 7] E»a*; KBttBBBtt* -tBLfcBfclB 
>^vx*v hlEB^^v Kfctt*. 

[0098] Z Ct'lt — K9>S/X*S/<*f#— 
7h7>vX$lctSJ^Lfc^ MOSh7>vX^I: 

*y*rtLT**i*. 

[0 0 9 9] *3§i?S<0-f ><7isJLV hEB't? Kl-Bffl 
LB*EBfflfl!>B# fcLtl**^ftt0tftt 
BrTB-C*«36«. -Bttlctt. ft»0. 5wt%~20 
wt%. (Bfi) TK'JT^u^'Ja — 

JI>Bfl>*»tt*B»*l 1 O w t %~ 9 O w t %0M ls<7 

Wtt^fV^BBflO-BfcLri*. C. l7-h^7^ 
2S3wt%, =J— JU£2 5 w t %. N 

-^fjl/-2-tfP U K>S20wt %. *£5 2 w t 
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[o i oo] jfcic, ^mwamm^v p&mi^tz'Ot 

Hi 7l4*S^*<®ffl£;h.-«W>'7 vx-y KC«ttS2 
1 O O<7>-0i]£7p-f8t8l£M£0-T?fcS. 
[0101] lEfik'N'y K2 2 O 014, SKIS^— $ 2 1 O 

1 <0IEj2lHl!Elr3il& LT|gl(i7Je3^T 2 10 2, 21 
O 3&-ftLX\B\m-fZ<)— KX? Ui-2 1 0 4©4SS£ 
12121 irfcfL-C&^f'S + ^U 7V2 1 2 0-LIC& 
«S*i.Tasy. lWEIHBl*-* 2 1 O 1 CDSai-JroT 

ij .yi?2 1 2 Otifclctf'f K2 1 1 9(=?fto-C* 
En a, b*ffll=&1tfFII$iti«. 0*Lfcl*ES8E{*ite 
j££«f::«fcoT:?7T->2 1 O 6±l=»2l**L*lHSffl 

isapffl<oiSiftPA.«2 10 514, vj&mism-*} 

[0102] 2 1 07, 2 1 08tt7*h*7"7tft 
•J. #V U Vis 2 1 2 0<DU/<— 2 1 O 9<DZ0))$iX<D 
ftttVm^xmM^— $ 2101 <DEHE#6)«lSi*£ 
ff i-7Ki;->3 ^tta^srcfc*. 2110 

l4-tj&0>Eii^':/ K2 1 1 O 

•V^S&*t2 1 1 1 *3a#-r*3£*H»«"c, 2 1 1 2141* 
1H*-W^ffl5*t2 1 1 1 W**9|-*-*«3l**-e, 
•y^i8P2 1 1 3^^L"ClE^>v K2 2 0 0©t!l 
Hl«*tf5o 2 1 1 4(4?y— K"Tf, 2 1 

*tT?»U. *<*3dt«2 1161=, Z.tlt>&3t.ft2tlT 
t^-So *'J — — ><f?ls— K2 1 1 414, ZfOMBXti: 

c£i4i*-3£T?4.tci<\, 

[O 1 O 3] 2 1 1 714, 9R3HsHg<Dl»3l£P$& 

f •5fcto<0UK— t?, #vy-yi?2l 20i:i$t«* 
A 2 1 1 8<D^HllC#or^K)L, igiS^E— > 2 10 1 

UiriEiE^-v K2 2 O Olcfg(tf,^fcSIS» 
SB 2 1 1 Olc«#£tt-5-Lfcy, ±5ELfc=&««<DigSl 

[0 10 4] ±M«)J:5'S«JlEa5-l'>^i?x>v hia^g 
a 2 1 O 0I4, «nEE»Jt(*l«a&»tl::J:-3T?5 J r:' 

2 1 O 6±lzasS££ft-5fa&ffl*ftPI=*f U E»^v K 
2 2 O OA<ttrlHIS^ffl«ftP<D±^(=^fco-C^S»i&L 
fc*«S>Eft*fr5 ; fc<0T?*y, EM^-v K2 2 0 0I4± 

[0 10 5] -f ^x-y hEfti£ai=l4, E& 

>^v?x«v KE^at LTI4, Jtj£<DJ:5fcE&tt{* 

i=E»*fT3 »tt**ifei«c < , * tn=«**«i»TE 



fcl^TI4, *t*S*l=*ttL-CE»*fT5*S:«», E®& 

<Di£T<D£ Cl= < lt*«910!>ftlMKKi*$tt*.«'r 
S?x-j/ hfiti's-; Kfl>>Iffll44#lcM£l.l,**><DT-3c>-5. 
[Ol 0 6] #£1814. ^|C-r>^i?x-y hE®S3£0> 
*T?t^-Vy > («) ©Sua-T*, Sftx*;M£-£fiJffl 
LT-f r/^*ttHJ-r4»SC«)E«^v K. EM*«l=fe 

[0107] eoftanttfltjftMMizoivcis* nx. 

14, KSttlfflU, 7 2 3, 1 2 9f«lit, RlflU, 
7 4 0, 7 9 6#l!l!Sffl«lcP^£4tTl^-5g*M&Jf31 

[0 10 8] C<Dtai4l*^St>f7> KI> =l> 

*>f7> K2!(0*-&(=I4, *<ffi»£;h. 

»i*l=. E«TH«l=»eLTl*T*3WSaa.***«: 

to, EM"t? KOlMtJHIHcMMkdF-tt-C. mmmza 
©■■MWl::-*-*** AOftfeSK 

etttifflWP^^LrjStt: £ttttj£-e-c, 

14, JKBttlHIU, 4 6 3, 3 5 9#B^ijlfflS, |Q«4, 
3 4 5, 2 6 2#Wffl#|C|BiE$*lTl^J: 5 

ffiLr^^•5. SJs, «rE»iftfflffi©SJS±**i=l8f -5 

«R(03KP««Kflt4, 3 13, 12 4#BJ1fflSl=Ei£* 

[o 1 o 9] mm^v FamfiLk Lxit. ±&<d&ww 

«0tt»fH3-ttHIA (ItlS«^3!ESS*fcl4lt^jSS!E8S) (O 

mzmftmmmmi-zmmzmw£tix^%m&.£ffi 

*-r-5*@^fFm4, 5 5 8, 3 3 3^BJ$iS % 
1^*4, 4 5 9, 6 0 0-^IBiM#*ffllVM»J***$6BJl 

•5*jS*IB^-ri>^MaB5 9-l 2 36 7 0fMM 
i>«fi£^ -S^MBS 5 9-1 3846 1 
[Ol 1 O] EMS*A<Ett'e««SAE0Ui 

#0>ei=*fjs i,fcfi*$tt57ji/7-f >s >r ^«>e^ 



[0111] £ 

[0 112] 3MSB©E»Btta>«J«fc LTBIt 

- BftA>? Klc»L-C<DIBfl[*«. ^aWttttKl 

tH^E— F£fr£ 5 Z t * LfcE»*fr<i: 5 fcftlc* 
[0 113] *fe|c. E»*«a>E»^-KiLri*Jl 

[0 114] a±RWLfc*«W**«il=*^"CI*. -f 

i*. ±as«>-f >*5/x? h-m-o^ 3 o°c)a_t 

-f o>^fgi»jh$ a n £ l r »fittffi-ea<b-r * >r > 
c fcw*i= * o r -f > * tffcit 

TtDftt»fct4tt»0^ t**0Jlc[*Jiffi pj 

8 4 7*^Bfc*lM#KMHB6 0-7 1 2 6 0*»«l: 
E«**t**3tt. •fl.Bi'— hlEW*t:tttlAI=M 

(3»LT»fi)-r **5tt»ttfc LT**l\i **Blcfc 

JhS£ L fc RftBftA * Hft f 4 1 <D X & Z> . 
[0 115] BIT* *ft»<C*lfc«l=:*y 

[0 116] [Xtttti 3 B30-f^9i*; KE»^ 



#H I f9--7 0 9 7 3 




I$^7X7^ ij — - >yic<fc y ggSJSM L fee 
gt&Jf 1 0 2 ttttttflsttfC £ USI02 *1. 

£*\zm®mm : £mtez>w®m^ 03 

iS?7X7CVD2C«J:tJSiON$1. 2lim<DB 

[oi i 7] ::t\ tStaSi o 4 <b Lt, xlgBSr/* 

* — > (II) 0>*«tt#MMTaNo.8 hex R* 1 0 

o o A0Dj»*icjEitttx/<^4« u >yai=«fcy»«L 

fco iT a N 0 . 8 hex R*** jSl^TI*. £JS 

* y v^aiz* y jsit<dsim*i-tj3cR Lrsta 

Hi 04tLfco SP*>. R*#X#EEJt*<2 4%. TJU 

r. X/<>v4t y >^DC/\°r7— £<2. OkW. SBftS 
£ri<2 0 0°C, S«SJKA<2 0 0°Ct?SJttt^/<^* y 
>y«fft\ ^(DJgC&X^Etfrfcf TaN 

o.8 hex (ioo) momjpumi^tcox. *<Dwmm 

I*, d = 2. 5 5 AT-fcofco *fc* 20=&J3 1&[C 
Hl^T a N 0 . 8 hex (001) CDIUSt tf— <7 ^<iS^^H 

fco 

[0 1 1 8] 8Mfflfc£*SliffT a N 0 . 8 hex K<7>±(C 

I*. Sfeff^SPi 0 8!:, ^>2*ttffl*l*6fc*>f::*£ 

5500 a y y 

t-o iA I HI*. BRtt&utoJfcRR* ya 

■r«ri=ra-*«wesi«»(cx/< v s y >y ic * y «n 

t^o Z©a«J««lcJ:y. Staffs A I B*£l*« ^ 

4o 

[0 119] USA I Jlih T a N 0 . 8 hex it^ 

gj3(DJ:5lCT a N 0 .8 hex H±<Z)A I **lfcy|»^fc 
[0120] «106i:Ltlt ^X^CVDS 

i=*y. m-m<n&mms \ Nj3oow, $51 50 

O AJt»*1*fcflL I-I0)SIIS i 0 2 *3 5 0°C 
r*S8500A, tH JWmSSlft»*1±. *CD^, DC 
'J y T al$2 0 0 0 ACDJl^tcJt 

[0121] z:t\ 103ii:1 0 6iltH-(D^7 
X7CVDjtMitfflt\ *«*fr*Br3E0)ftfrl=«l 
»Lt»*U * t>C 1 O 4jf<b: 1 O imtm-<DJx 

i£&x'iv* y >y*i«iwi:T a 

fco C*tl=J:y«^**Blt«B^*«P^fc». s^rt 
T? <D > ^ 5 ^ — *> a > A< * ft < * y . *t>lc|*/^*y^ 



(13) 
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[0122] 11 8l:, S S TfitS&<B$S^£5nLfc. C 
|:7flse c«)S£IiE$2 k H z 7? 1 x 1 05 

o. o 5 v t h«i=fM^ff£-ttffc*<e»£tSfii 

tf>£<b£j»J5£Lfct<B-<?fe-5o * 

[0 12 3] HJ60IJ1 (D~Ji«a^«fc-5A I 1S(»X 
^•v^aAL/— v1±l*«Etf)-CS»i?, Ell 2lcfcl+-5« 
«81<i:#ilS.SStT a N 0 . 8 hex JB£f55»«iSt*i: Lfci§# 
<D®mi»£&<*<0«ttffi<D£<bl*®tt-C/h£ < , *fc, 
*05«»rS£EifcKb (K b =EPfinmiE,/S£&miI) 
8)1. 6 Vtu<DMV&Z>C±tfWitzo 

[0124] h f b 2 tfmm&m&t lx-owx-j 

X0>,^<7>ix>^;i,/*;u;*&ia*<±^?ftofcA<, ifi^ 
I*. -f>^coettiia*a > hD- jULfcy. K0)iS 
Spiff £ fr ? fc th 0>&f& £ g W t ? 3 BU/ ^U* £ EPfflJf 

[0125] ->>^;uA;i,x<J5ffii!imiii*. 
«ta#<DiW*1±£%iiLT i . iv t h~i. 2V t hf3K 

[0126] -73, y^u/OtxMltt. ±/Uxt. 
BiJ/^UXfc, -?-<DPa(0t^ihB#F B Ti:. fr&fcy. 0"J*.IS\ 

^>y;u/^xB#<DwanmiiK&sr-f at, §*i. 3 

Vth»iBlftBBEA^ ; a-r'5<fe i 5^'Efofc. -o£y, -jr^f 

[01 27] f ct. 0 1 9i~. S*ill!imiET?fc& 
1. 3 vth^rot— h/<AxiAKa (cstkso <j> 

IS**** - . CSTR1U*, fES»«taft:(=/<^X*EP*P 
IV, 

[0128] commmmfr*. *mmiz*i>-m<D& 

tt«£flH*fcSSU»£BM*l*. Ifi?o»/o0)lglfifi6^br- 
ftSciA^Jofc. 
[0 12 9] 0 2 0(=ilffl^J1 <D|ggyStti*£«i*.3^ 
v.KtftHU -f^yi7hffiigfi:LtBJl0 
V (*-W> (80 Kn D ««) £SttJBI=3titLfe£*l:: 

^^wfx^min.um^if-otzmm^^o mutant 

A40>mmiZB J 1 0 VI=Sa^ji**l-CL>-5 J rX hEP^ 
>£EP^£-fe>-T*T£:ofc. -f >->(*B J 1 0VI: 



[0130] mmmi <D=m&mm&mi*t^v ki*. 

c s T t*tt t 13*1= «tt»«>*fl: * 151? o %t? & y . a 

[0131] [JUM2] hEftt? K© 

ftII10 6tLT, 7"7X7CVDaiC<ty. 3S~ JB 
<7)«ffiSiS i N£3 0 0°CT?. 8)1 5 0 0 AJt*f £l±fc 

$-l(0MIS INS35 0°C-C^8 5 0 0 A. 
ttl UmHmZ j eX&W$:m$.^. <r>9 3?xyMEM 

[0 1 3 2] 01 8 ICSJE0IJ 2 (*M 5>x? KIBA'N 

[0 1 3 3] SftKmffibKb A«1 • 8 V t h 

£: $ * L X S c i: A<*iJ o fc. 

[0 13 4] B1 9ICCSTiitg&<D«SII£ji*-fo COS 

s t ^iissflj 1 om&t mmx'&^tz* 

[0135] mmm 2t*. mmm tmmz»tKm<r>& 
it *<m t ^ if ft t 5 ^f#fc. 

[0 136] 02 0(C||lSfflJ2<»-r >^ hlSA^ 

>V K*HtS0IJl tHSOBJ 1 0 V5Stig«£flH''TEP : ?: 

[0 13 7] «t«!2lt HJS^lJl ti^^lCffilriSrofi 
trifil(D^bl*l5I? 0%T?fc y S»ft!(#ttA<^t>^fco 

[0 13 8] [ittKMl ] jBEfl2 0fitWIS i N$« 
7"7X7CVDSI:J:y. (1 ) 2 00°C-e^1 ^mit 
l*ttStt$MU f^SLfc-O^^x-y hlH^ 
•V K^Jt«?«lJl -1 , *fc. (2) 3 5 OXiXm-i tim 

^•v K*tbl6«iJl -2it5. 
[0 13 9] 01 8lzib«0iJi -1 irJiit^Jl -2 -eft 

^(Dtstfcp^fflLNfcitmiE^^fflurftofcs s t 
iaitroi|ssm£jF-fo SUSlttfir^llJS^J i fc<ti;2 1 

[SlflcLTff'Sofco 

[0140] tb««i -1 1*, fSHJgts i N*<a-efc^. 

fcA, t£>7fr—J\,£-ftLX. T)\st> <J&.>(><7tfA I IB 

3 vth^e-^fc^ci^wofco 

[0141] tb««1 -21*. gStMIS i N^fiE 

K*l=, A I ±<0t P-v>A<jSfiLfcfc«). i*+et 

JtK b A<1. 3 V t h^«< ft-SC tA^IJofco 

[0 14 2] 01 9(CCSTiagla>iSSS*^fo 
l*tiia<DHlfe^) 1 , 2t»LtWofc. 

[0 14 3] Jt««l -i lis ttttttfititJia U ib^J 

1-21*. Stafit*^'>Lr. ftl:ix106 /^UX^ 

[O 1 4 4] 02 OlzHJEfirlJl , 2t^l:LTBJ1 
0 V*5t«lr2|c|llg«iJlc«i:5'r><7i;x-v h!5®^-v K 
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tsuscdi ti&TSznmistm&xibitz. 
[0145] tt&mi - 1 (*. m^mumgi&tpi^ ■< 

[6 1 4 6] tt««lJl -21*, EP5*t*K&&*l^ A 

[0 14 7] \n±o)&mfr*. mmmMB&iszan is 

fc. Sfc, IsWjlv hlS^-v Kl*. «ta 

fil<D£<bl-#lV IE®®«p 0 p&*<Bj^AM;fiTU £ 

[0 14 8] 

[fUBOSbm] OJbsftBJiLfc ^SIBJllinrFOTJ: 
[0 1 4 9] *mJHD'<>Wxv htE^>y Ktt, £ 

[oi so] **Bj<D-r>->i?i-v Hie^-v ki*. ■< 
t» y ■& tmm z & or tmx.irmm<D'( ttm £ *> t~ 

[0151] *#|B.B0>-f >*$?x-;> hlH^-y Klcfclt 

A<ffia#S£L-cfiE$*t^ta>-eiby. *a&$£!&« 

[0 1 5 2] *Se&3<7M >*£?x-y l-IE^-v Klcfclf 
[0 15 3] 3MMHa>-r>*5?x-y hES^»; Kl*, S 



«<t£«t£T*#£s?<Dfijjgi £*?••&<> iettxtf- 

KaJSjUblcttJSU X;Hb*<#^(-5lJ£ 
[0 15 4] #S8Bj0>-f V^iJx-y hfE&^-v Kfflgfc 

im 1 1 *fg^i-<t ysfit^^^ie^^-y kss^ot- 
[®2] &mmflLm&f<r>isamz < t:V£.czA i tsrot 

P v 0 fc J:^^ -f X*— <0&3£H«Ji!fiSI2-e jb-i>o 
[E3] -r>^^x-v KE«^i» Kffl»#«>«l3Stt«fBB 

[0 4] ^SIB^ro-O^ vx-y YViM^v KfflS{*«>«- 

[gi5] «ssi^(Dfctf)©PE-cvDsa«>«itBSia 

[E6] SfiiSSirliSinflffibtOII^^^-ryo^-e 
S3 cfc tf*F £ S <!: <D II % Z ^ ^ ^ ^ 7 fe ^ « 

ess] fEia«a<D»«**-r«a»»ffiHt?*4o 

[0 9] lEJSm«CD^«**-rm*WjE®glT*fc^o 

[gnu iB««aa>»tt**-ra5tMjEHH^**, 
[mi 2] -f^vi^ hiBS^^ Ka>rt«o>aa»» 

[013] -f>^S?x^ hEft^'y Kfflan*a>JB»*a 

[01 4] -f^vx^ his®^^ Ka>aaw»aHT? 

[01 5] O^vi'V hEfi's^ KoaSCWBfHH-C 

[016] *S£J80>>r>£ S?x^ hlB»^*V 
»IIS**«[it4«a»RiBB'eft4. 
[017] *fl6BB<0lBfik^^ K*fllt^fc-f h 

E«ft«o>-«ifc LrooascwuaB-e**. 

[018] s S TKKOIS***^^ 7-Cfc4 0 
[0i 9] csTU^om^^^/^yv&^o 
[020] H]*HAKtta>ejR**-ryv7-ea54 0 " 
[S^<oift0j] 

10 0 >f^vi v hlBS^*v Kffl^fr 



1 0 1 


v 'J a >Sffi 


18 19 


1 0 2 




18 2 1 


1 0 3 




18 2 2 


10 4 


Stag 


2 10 0 


1 0 5 


A 1 ^*IE*g 


2 2 0 0 


10 6 




2 10 1 


1 0 7 




2 10 1, 


1 0 8 




2 10 4 


3 0 1 




2 1 O 5 


3 0 2 




2 10 6 


3 0 3 




2 10 7, 


3 0 4 




2 10 9 


3 0 5 




2 110 


3 0 6 




2 111 


3 0 7 




2 112 


3 0 8 


t— $ 


2 113 


3 0 9 




2 114 


3 1 0 




2 115 


3 1 1 




2 116 


9 0 1 




2 117 


9 0 2 


*« 


2 119 


9 0 3 




2 12 0 


9 0 4 


fc-* 


2 12 1 


110 1 tP'^ 


2 2 0 0 


1 1 O 2 0^ X^J — 


2 4 0 1 


1 8 0 0 St* 


2 4 0 2 


1 8 O 1 Piy'j3>M 


2 4 0 3 


1 80 2 NS:aU$£«&fiiS& 


2 4 0 4 


1 8 O 3 PSfT-f V U— v 3 


2 4 0 5 


1 804 Nlixe^v-WU^ 


2 4 O 6 


1 8 O 5 PM^-X^US 


2 4 11 


1 8 O 6 PlT^f V U— 3 


2 4 12 


1 807 Nl3 L^SffikMig 


2 4 13 


1 808 wasps^-xtus 


2 4 14 


1 809 SiMPi7^yi/-*>3>fla 


2 4 16 


1 8 1 




2 4 17 


1 8 1 


i xuNi3u^»m 


2 4 19 


1 8 1 




2 4 2 2 


1 8 1 


3 n® 


2 4 5 0 


1 8 1 


4 7>fVU-ya>tg 


2 4 5 1 


1 8 1 


5 Sift® 


2 4 5 2 


1 8 1 


6 mmm - 


2 4 5 3 


18 1 


7 Stall 


2 4 5 4 


1 8 1 


8 mmmM 


2 4 5 5 


1 8 1 


8 ' x -/ 





t#H¥9 -7 0 9 7 3 




N PN l-7>vX$ 

2103 mwi^m^T 

2 10 8 V* V-h-}=5 

1S4 K 
+ 'J -vi? 

s : £15 

a suns 

mmmmm 
a i 

tt&JI 

m** e-r— : > a 
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N— MO S 

KfiV 
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9 



[Hi 7] 




SSTtttt 



1.05 



[HI 8] 



S i.o 




ttt5fll-2 



0.95 



0.5 



1.0 1.5 
8 *J«ff ( V ) / 5BJS«JE ( Vth ) 
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II 9] 



CSTtfttt 
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tWK«l-l 
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1X10 5 



1X10* 1X10 7 







1X10 8 1X10 9 



1.05 - 



M 1,0 
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